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The captioned application is deemed to be rejected due to the following reason(s). Should the 
applicant have its opinion thereagainst, however, a written opinion has to be submitted within 3 
months from the mailing date. 

REASON 

The subject application does not satisfy the requirements as provided in Art. 36, para. 6, No. 2 of 
the Patent Law since the claims are deemed to be defective in the following. 

NOTE 

■ Claim 1 recites "the drive unit (1 1) drives the processing unit (12) without a shaft". 
However, the configuration for driving is unclear from the description. 

• Claim 1 recites "having a plurality of through shearing recesses (18) opposing each other". 
However, it is unclear which part opposes which part and the concrete shape of recesses is unclear. 
Therefore, the configuration is unclear from the description. 

• Claim 1 recites "suppliable to the area of the common centre axis (20)". However, the 
concrete configuration for making suppliable is unclear. 

• Claim 2 recites "the shearing recesses (18) comprise circular, oval or otherwise shaped 
holes ... through the associated ring (16, 17)". The "recesses" are considered to mean a dent or 
depression. Accordingly, as to the configuration in which the recesses are "circular, oval or 
otherwise shaped holes", it is unclear what shape of the recesses is concretely like. 

• Claim 4 recites "the shearing recesses (18) in the ring of the outer part extend through the 
collar". However, it is unclear what shape is concretely represented by the description. 

• Claim 5 recites "the ring (16) of the inner part (14) constitutes a part of a stator (22) with 



a bearing (23)". However, as to "the ring (16)" constitutes a part of "a stator (22)", it is unclear what 
shape is concretely meant by it and its configuration is unclear. 

Therefore, the claimed inventions set forth in Claims 1, 2, 4 and 5 are unclear. 



Prior Art Search Record 

Searched Technical Field: IPC BO IF 13/08 

B02C 18/08, 18/18 

Prior Art: JPU42013990B 
JPU62043631A 
JP63302964A 
JP07000790A 
JP2002509018T 



The prior art search record does not constitute any official action. 



(19) Japanese Patent Office (JP) 
(12) Early Disclosure Patent Gazette (A) 

(11) Patent Application Early Disclosure 63(1988)-302964 
(43) Filing Date: December 9, 1988 



(51) Int. CI. 4 : 


Identification Symbols: 


Internal File Numbers: 


B02C 18/10 




6703-4D 



Request for Examination: Not Requested Number of Inventions: 1 (Total of 4 Pages) 
(54) Title of Invention: Shearing-Type Agitating Head 

(21) Application No. 62-135940 

(22) Filing Date: May 30, 1987 

(72) Inventor: MORIMOTO Isamu 

2-21-16, Ayukawa, Ibaraki-shi, Osaka-fu 

(72) Inventor: TANIGUCHI Torn 

13-1-1005, Mikuradori 2 chome, Nagata-ku, Kobe-shi, Kyogo-ken 

(72) Inventor: WATANABE Juichi 

D-401, 31, Yamatanishi 1 come, Suita-shi, Osaka-fu 

(71) Applicant: Primix Corporation 

8-16-43, Ebie, Fukujima-ku, Osaka-shi, Osaka-fu 

(74) Agent: KITAMURA Kinichi, Patent Attorney, and two others 



Specification 

1. Title of Invention 

Shearing-Type Agitating Head 

2. Claims 

A shearing-type agitating head for shearing agitation having a fixed cylindrical stator 
with through-holes thereof in a peripheral wall thereof, and having a rotor with a blade that 
rotates inside the stator, characterized in that groups of through-holes are disposed in the 
peripheral wall of the cylindrical stator by being sectioned into a plurality of steps in the 
direction of the height of the peripheral wall and the size of the through-holes is different for 
each group of through-holes of each step; the rotor that rotates inside said stator has a blade 
extending the length of one section in which the group of through-holes of said stator is disposed, 
and said rotor is disposed such that it moves up and down facing the group of through-holes of 
any one of the sections of the groups of through-holes sectioned in the stator. 

3. Detailed Description of Invention 
(Industrial Field of Use) 

The present invention relates to an agitating head that projects to the inside of a 
processing chamber and is used for shearing pulverization, for instance, of solid particles and 
rubber chips. 
[Prior Art] 

By means of a conventional agitating head of this type, a rotor c having a blade d rotates 
inside a stationary cylindrical stator in which slit-shaped through holes b are disposed along the 
peripheral wall, as shown in Figure 5. 
[Problems to Be Solved by Invention] 

The above-mentioned conventional agitating head is inconvenient because it has a fixed 
shearing particle size, because only one type of through-hole is disposed in the stator, and it 
therefore becomes necessary to replace the agitating head in accordance with the size of the 
particles being processed, because materials that have a particle size smaller than the through- 
hole diameter are simply passed through the through-holes without being subjected to shearing 
treatment. 

When a material having a small particle size is treated, the material futilely passes 
through through-holes that are larger than the particle size of the material, while when a material 



having a large particle size is continuously processed, the particles that have been subjected to 
shearing treatment into small particles with continuous treatment are simply passed through the 
larger through-holes without any shear being applied, and energy is wasted because particles that 
require treatment through smaller through-holes are discharged to outside the system via larger 
through-holes. Consequently, the flow of circulation to the necessary processing station is 
interrupted, operating performance is diminished, and considerable electricity is wasted. 

Moreover, the instantaneous load applied to the rotor is increased because there is an 
increase in pulverization sites with an increase in the number of through-holes. In order to avoid 
this problem, the procedure is started by using a stator that has a small number of large through- 
holes, and then a stator having more through-holes with a smaller diameter is used as 
pulverization proceeds. As a result, there is a reduction in horsepower used. 
[Means for Solving Problems] 

An object of the present invention is to solve the above-mentioned disadvantages of the 
prior art and provide a shearing head that can be used for shearing treatment of both large and 
small particle sizes, uses an economical power source, and that involves a simple treatment. The 
present invention is a shearing-type agitating head for shearing agitation having a fixed 
cylindrical stator with through-holes in a peripheral wall thereof, and having a rotor with a blade 
that rotates inside the stator, characterized in that groups of through-holes are disposed in the 
peripheral wall of the cylindrical stator by being sectioned into a plurality of steps in the 
direction of the height of the peripheral wall and the size of the through-holes is different for 
each group of through-holes of each step; the rotor that rotates inside the stator has a blade 
extending the length of one section in which the group of through-holes of the stator is disposed, 
and the rotor is disposed such that it moves up and down facing the group of through-holes of 
any one of the sections of groups of through-hole sectioned in the stator. 
[Operation of Invention] 

The agitating head relating to the present invention is used by being disposed in a 
material, such as rubber chips in an organic solvent placed inside a processing chamber. The 
stator is connected and anchored to a stationary shaft, and the rotor is connected to a rotating 
shaft and rotates inside the stator. The rotating shaft is moved up and down by an appropriate 
mechanism in such a way that it is possible to selectively adjust the position of the rotor inside 
the stator. The material inside the cell is circulated in such a way that it moves forward from the 



opening at the bottom of the stator under the centrifugal force created by the rotation of the rotor 
and is discharged to the outside via the through-holes in the peripheral wall. Shearing force is 
applied during this time as a result of the blade rubbing against the inside edges of the through- 
holes when agitation is performed by rotating the rotor blade. By selecting the size of the 
through-holes disposed in sections in the stator and by moving the rotor up and down in 
accordance with particular groups of through-holes, shearing force is applied for the desired 
particle size. When the through-holes are disposed into groups by being sectioned in three steps 
of through-hole size beginning at the bottom (large, intermediate, and small), as in the present 
working example, intermediate-size particles to be sheared are processed by disposing the rotor 
in the middle position as shown in Figure 4. As shown by the broken lines in the same drawing, 
when the rotor is disposed at the position corresponding to the bottom group of through-holes, 
large particles are processed under a coarse shearing force, while a shearing force corresponding 
to microparticles is applied by disposing the blade at the top position. When necessary, it is 
possible to agitate a material by using the rotor at a position that protrudes down from the inside 
of the stator, as shown in the same drawing. Thus, the present invention can be used for a variety 
of purposes by selecting the appropriate rotor position, and shearing agitation can further be 
performed by continuously moving the rotor up and down at the appropriate frequency as it is 
being rotated. The rotor is relatively small; therefore, it can be used for each of the above- 
mentioned procedures but the operating load required to rotate the rotor is reduced and the 
electricity used is also reduced thereby. 
[Working Example] 

A working example of the present invention will be described while referring to the 
drawings. 

A stator (1) is a cylindrical stator that has a top wall plate (la) and is open at the bottom 
end, and a rotor (2) rotates inside this stator (1). 

Groups of through-holes are disposed in the peripheral wall of stator (1) by being 
sectioned into three steps in the direction of the height of the stator peripheral wall, and through- 
holes (3), (3'), and (3") of each step are slit-shaped through-holes that successively become 
smaller in width from the bottom to the top. 

It should be noted that through-holes (3), (3'), and (3") are not limited to slit-shaped 
through-holes and can be cylindrical or any other open shape. 



Rotor (2) has the appropriate number of blades (4) at the bottom, and the length of blade 
(4) corresponds to the length of the position of the through-holes disposed in sections in stator 
(1) such that blade (4) rotates while virtually touching the inside wall surface of stator (1). As 
illustrated, stator (1) is connected and anchored to a stationary support frame (5) and rotor (2) is 
connected to a rotating shaft (6). Rotating shaft (6) can be moved up and down by an air 
cylinder, a hydraulic cylinder mechanism or a link mechanism, or another drive device, and is 
brought to a specific height and rotated or rotated while moving up and down. 

It should be noted that in the example, edge (4a) of blade (4) facing the direction of 
rotation of rotor (2) is the sharp edge of a knife, and in accordance with this, the inside open 
edges of through-holes (3), (3'), and (3") of each step facing the direction of rotation of rotor (2) 
are formed into the sharp edge of a knife. As a result, the shearing effect is improved by this 
double blade (3a) and (4a). Moreover, through-holes (3), (3'), and (3") of each step are inclined 
in one direction, while blade (4) of rotor (2) is inclined in the other direction and as a result, the 
shearing effect is further improved by alternating between the two knife blades (3a) and (4a). 

In addition, through-holes (3), (3'), and (3") of each step of stator (1) are open in the 
tangential direction of the direction of rotation of rotor (2) in order to smoothly discharge 
processed particles to the outside. 

Furthermore, by means of another embodiment, when slit-shaped through-holes and the 
rotor blade are disposed in an axial direction, it is possible to avoid applying a large load to the 
drive motor when the material to be processed is taken up between the slit-shaped through-holes 
and blades by using different numbers of through-holes and blades along each axis. 
[Effect of Invention] 

By means of the present invention, through-holes having different apertures for each 
section are disposed along the peripheral wall of a cylindrical stator by being sectioned into a 
plurality of steps in the direction of the height of the stator, and the rotor operates in the above- 
mentioned plurality of steps, has a blade that is the height of one of the sections, and is rotated by 
moving up and down inside the stator. It is possible to select one of the groups of through-holes 
disposed in sections by this up and down movement and subject the material to be processed to 
shearing treatment at the aperture of the selected groups of through-holes; therefore, the present 
invention can be used for many purposes by selecting the position of the rotor in accordance with 
the size of particles to be sheared. It is not necessary to replace the stator depending on the size 



of the particles to be sheared as it was with conventional devices, and the rotor can be a size that 
corresponds to one of the sections of groups of through-holes disposed in multiple steps in the 
stator. Therefore, a small drive motor can be used to rotate the rotor and the present invention 
has the effect of reducing the amount of electricity consumed and of being economical. 
4. Brief Description of Drawings 

Figure 1 is a cross section showing a working example of the agitating head of the 
present invention, Figure 2 is an oblique view of a working example of the rotor, Figure 3 is a 
cross section along line III-III of Figure 1, Figure 4 is a cross section showing the operation of 
the present invention, and Figure 5 is a cross section of a conventional example. 

(1) Stator 

(2) Rotor 

(3) , (3'), (3") Through-holes 

(4) Blade 
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Specification 

1. Title of Invention 

Agitator 

2. Claims 

1 . An agitator for performing agitation using a rotating body, such as a rotating blade, 
disposed inside an agitation tank, said agitator characterized in that a joint in which a permanent 
magnet is embedded is disposed and coupled with a driving device; a planar conductor, which is 
embedded in the rotating body inside the agitating tank, is disposed and rotatably supported 
facing the permanent magnet embedded in the joint; at an intermediate position between the joint 
and the planar conductor, a separating casing, which is formed from a non-magnetic body and is 
used for separating the driving device side from the rotating body side, is disposed and attached 
to the agitating tank in such a way that an eddy current is generated at the planar conductor by 
the rotating of the permanent magnet embedded into the joint on the driving device side and the 
rotating body is thereby driven; and there are no shafts or shaft joints for mechanically 
transmitting the rotating force on the driving device side to the rotating body. 

2. The agitator according to claim 1 , wherein the planar conductor is rotatably supported 
by the separating casing via a shaft. 

3. The agitator according to claim 1 or 2, wherein the planar conductor is formed from a 
copper plate and is attached to the rotating body via carbon steel. 

4. The agitator according to claim 1, wherein the permanent magnet embedded into the 
joint is made up of an even number of planar permanent magnets having a right-angled 
parallelepiped shape and radially disposed such that the N pole and the S pole are alternately 
visible at the surface. 
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3. Detailed Description of Invention 

[Industrial Field of Application] 

The present invention relates to the drive mechanism of the rotating body, in particular, 
of an agitator for performing agitation using a rotating body, such as a rotating blade, which is 
disposed inside an agitating tank, and is ideal as the agitator for a fermentation tank, a culture 
tank, or another type of closed tank. 

(Prior Art) 

Today an important problem associated with equipment used in fields such as food 
products, drugs, and new biotechnology is how to maintain the necessary closed system. 
Fermentation tanks, culture tanks, and other tanks are closed systems, and the agitators used in 
these systems must have a corresponding structure and function. 

As shown in Figure 4, a conventional agitator is configured such that an agitating blade 3 
disposed inside an agitating tank 2 of an agitator 1 is driven via a shaft joint 5 and a shaft 6 by a 
driving device 4, such as a motor, disposed in this agitating tank 2. However, by means of such 
a structure, shaft 6 is disposed such that it penetrates the wall of agitating tank 2. Therefore, a 
shaft sealing mechanism 7 is disposed at this penetrating part in order to maintain the inside of 
tank 3 airtight. 

Usually a gland packing 7a shown in Figure 5 or a mechanical seal 7b shown in Figure 6 
is used for the shaft sealing mechanism, and water is poured into this mechanical seal 7b in order 
to lubricate and cool the sliding parts. It should be noted that reference 2a in the figures is the 
frame of driving device 4. 

(Problems to Be Solved by Invention) 
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By means of the above-mentioned conventional agitator, the shaft that drives the rotating 
body inside the agitating tank is disposed by penetrating the inside of the agitating tank as well 
as being placed externally to it; therefore, the above-mentioned shaft sealing mechanism is 
required for this penetrating part. 

However, this shaft sealing mechanism is not entirely leak-proof and must be maintained 
and managed in order to minimize leaks. On the other hand, the configuration is complicated by 
the shaft sealing mechanism. Moreover, the shaft sealing mechanism increases the number of 
places where there is a narrow space, and any liquid that penetrates these spaces and is not 
circulated with other liquid inside the tank becomes contaminated. This is a dangerous problem 
to the food product industry in particular. 

Moreover, depending on the use of the agitator, it may be necessary to pour water into the 
shaft sealing part, but sterile water must be used as this water, and a water piping system is 
needed. Moreover, maintenance and management of the accessory facilities is necessary. On 
the other hand, there is a problem in that the tank is always disinfected and washed, but when 
there is a shaft sealing mechanism having a complex configuration, it takes some effort to 
disassemble the mechanism, and complete disinfection and washing are difficult. 

A technological object of the present invention is to solve the above-mentioned problems 
by equipping a conventional agitator with a shaft sealing mechanism without using shafts or 
shaft joints for the mechanical transmission of the rotating force on the driving device side. 

(Means for Solving Problem Points) 

In order to solve the above-mentioned problems of the prior art and to accomplish the 
technological object, the present invention is characterized in that a joint in which a permanent 
magnet is embedded is disposed in such a way that it is rotated by a driving device; a planar 
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conductor, which is embedded in the rotating body inside the agitating tank, is disposed and 
rotatably supported facing the permanent magnet embedded in the joint; and, at an intermediate 
position between the joint and the planar conductor, a separating casing, which is formed from a 
non-magnetic body and is used for separating the driving device side and the rotating body side, 
is disposed and attached to the agitating tank in such a way that an eddy current is generated at 
the planar conductor by the rotating of the permanent magnet embedded into the joint on the 
driving device side and the rotating body is thereby driven. It should be noted that preferably the 
planar conductor is formed from a copper plate and is attached to the rotating body, which is 
supported by the separating casing, by means of a shaft via carbon steel, and the permanent 
magnet embedded into the joint is made up of an even number of planar permanent magnets 
having a right-angled parallelepiped shape radially disposed such that the N pole and the S pole 
are alternately visible at the surface. 
(Operation of the Invention) 

As a result of the present invention being configured as described above, when the 
driving device has yet to be turned on and the rotating body is stationary, the separating casing, 
which is formed from a non-magnetic body and is disposed between the permanent magnet 
embedded into the joint and the planar conductor supported facing the magnet, penetrates 
perpendicularly between the permanent magnet and the planar conductor to form a magnetic 
field. 

Next, when the driving device rotates, the joint in which the permanent magnet is 
embedded rotates as one unit and thereby produces a relative motion with the planar conductor. 
The magnetic flux that exits from the surface of the permanent magnet is intersected 
perpendicularly by the planar conductor. Consequently, an eddy current is generated at the 
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planar conductor by magnetic induction and a rotating force is produced at the planar conductor 
as a result. The planar conductor is embedded as one unit into the rotating body; therefore, the 
rotating body rotates inside the agitating tank under this rotating force and has an agitating effect 
on the material inside the tank. 
(Working Examples) 

Next, working examples of the present invention will be described while referring to the 
drawings. 

Figure 1 is a cross section of the principal parts of the agitator showing a working 
example of the present invention. A bowl-shaped separating casing 1 1 formed from stainless 
steel or another non-magnetic body is attached by welding or another method to an agitating tank 
12, and a motor 13 is attached to separating casing 1 1 by a bolt 14 via a flange. A joint member 
15 made up of a shaft cylinder 15a and a brim part 15b is attached as one unit to a drive shaft 13a 
of motor 13 in such a way that they engage, and an even number of planar permanent magnets 
1 6a, 1 6b. . . . that have a right-angled parallelepiped shape, as shown in a front view in Figure 2, 
are embedded into this brim part 15b in such a way that the N pole or the S pole is alternately 
visible at the surface. There is a space between the surface (top surface in the drawing) of each 
permanent magnet and the back side of the top surface part of separating casing 1 1 . 

On the other hand, a rotating blade body 17 is disposed on the inside of agitating tank 12 
in such a way that it faces permanent magnet 16; this rotating blade body 17 is formed from a 
shaft cylinder 17b, wherein a rotating blade 17a is attached at its end (at the top in the drawing), 
and a brim part 17c at the base; and shaft cylinder 17b is supported rotatably by a shaft 19 
attached to separating casing 1 1 via a bearing metal 18. An annular copper plate 21, which 
serves as a planar conductor having high conductivity, is embedded, via carbon steel plate 20 
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inserted in order to form a magnetic circuit, into the concave part that is formed on the bottom 
surface of brim 17c at the bottom. Moreover, there is a space between the bottom surface of 
copper plate 21 and the top surface of separating casing 1 1 . 

Next, the operation of the present invention is described: when motor 13 is stopped and 
rotating blade body 17 is stationary, a magnetic circuit is formed whereby the magnetic flux that 
exits from pole N of permanent magnet 16 penetrates separating casing 1 1 and copper plate 21 to 
reach carbon steel plate 20, and then the magnetic flux penetrates copper plate 21 and separating 
casing 1 1 of an adjacent part and returns to adjacent pole S. 

Next, when motor 13 rotates, both joint member 15 and permanent magnet 16 as one unit 
with the joint member also rotate, and the magnetic flux rotates in the direction of rotation of the 
motor together with the permanent magnet. At this time, annular copper plate 21, which is still 
in a stationary state, intersects the magnetic flux in the opposite direction from movement in the 
direction of rotation of the magnetic flux. As a result, an eddy current is generated in the annular 
copper plate by the electromotive force that is applied in the radial direction by the magnetic 
induction. Moreover, the magnetic force between this current and the line of magnetic force 
(magnetic flux) produces a force in the opposite direction from the direction in which the 
magnetic flux is intersected and produces a rotating force in the same direction in joint 15. 

Blade rotating body 17 performs agitation inside agitating tank 12 under the rotating 
force produced in this way. 

Figure 3 is an explanatory drawing showing the operation of a working example wherein 
the above-mentioned rotating driving device of the present invention is attached to the agitating 
tank. By means of this working example, a rotating body is attached eccentrically from the 
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center at the base of an agitating tank 32; therefore, the flow circulated by the rotating blade is 
asymmetric inside the agitating tank and agitation is therefore effectively applied. 

The above-mentioned working example has described the use of a copper plate as the 
planar conductor embedded into the rotating body, but any material having a high conductivity is 
acceptable, and an aluminum plate can also be used. Moreover, a carbon steel plate is disposed 
on the back surface of the copper plate; therefore, there is an advantage in that magnetic flux is 
prevented from escaping to the outside and a magnetic circuit can be easily formed. However, as 
long as it is a material that tends to form a magnetic circuit, another material can be used or the 
carbon steel plate can be omitted. 

In addition, the permanent magnet embedded in the joint member is not limited to the 
array shown in Figure- 2, and a variety of design modifications are possible such that the rotating 
force is effectively generated by the eddy current. 

On the other hand, usually the rotating body disposed inside the agitating tank is a 
rotating blade, but it is also possible to use multiple rows of rotating blades rather than the single 
blade shown in the working examples, and a variety of forms can be considered in addition to a 
rotating blade, such as a screw body, and other configurations. In addition, the rotating body of 
the present invention is usually attached from the bottom or the side of the tank, but as long as 
the rotating body is supported inside the tank, the rotating body can even be suspended from the 
driving device disposed above the tank. 

It should be noted that the driving device of the present invention is not limited to a 
motor and can be a motor having a variable speed or a reduced speed mechanism attached, an 
engine, or a hydraulic or pneumatic driving device. 
(Effect of Invention) 
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As previously described, the present invention is configured such that the rotating force 
on the driving device side can be transmitted to the rotating body inside the agitating tank using 
an eddy current that is the result of magnetic flux exiting from a permanent magnet. Therefore, 
it is not necessary to use a conventional shaft sealing mechanism disposed where the shaft that 
mechanically transmits rotating force penetrates the agitating tank. Consequently, there is no 
leakage whatsoever, it is completely unnecessary to maintain or handle a shaft sealing part, water 
is not necessary, and a small, lightweight, space-saving agitator that does not require sterile 
water or a water piping system is possible. 

In addition, there are no parts having a structure that complicate disinfection or washing 
of the tank; therefore, reliable, fast, and easy sterilization and washing are possible. 

4. Brief Description of Invention 

Figure 1 is a cross section of the principal parts of the agitator showing one working 
example of the present invention, Figure 2 is a plan view along line II-II* of Figure 1, Figure 3 is 
an explanatory drawing of a working example of the agitator of the present invention that shows 
the state when used, and Figures 4 through 6 are side views and cross sections of the principal 
parts of a conventional agitator. 

11. Separating casing 

12,32. Agitating tank 

15. Joint 

16. Permanent magnet 

17. Rotating blade (rotating body) 

2 1 Copper plate (planar conductor) 



* Not indicated in Fig. 1— Trans. Note. 
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Figure 5 
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In fig : Water poured 
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Brief Description of Drawings 

Figure 1 is a partial cross section of the present invention, Figure 2 is a partial cross 
section of a plan view of the static cylinder and the rotating blade wheel in Figure 1, Figure 3 is a 
front view of a portion of the static cylinder, Figure 4 is a front view of the rotating blade wheel, 
and Figure 5 is a plan view of the rotating blade wheel in Figure 4. 

Detailed Description of Invention 

The present invention relates to a food cutting mixer for uniformly crushing, applying 
shearing stress, and dissolving a drink fluid, such as powdered milk, cow's milk, or fruit juice. 
By means of the present invention, a fixed cylinder that is open at the top and has comb-like 
teeth formed on the inside surface at the base of the vessel is anchored virtually horizontally and 
a rotating blade wheel is anchored to the vertical drive shaft inside the fixed cylinder in such a 
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way that the radially disposed crushing and shearing blades of the wheel are near the peripheral 
surface of the comb-like teeth on the inside surface at the base and the blade wheel rotates at 
high speed around the comb-like teeth on the inside surface at the base. Through-holes that 
allow the inside of the fixed cylinder to communicate with the outside penetrate radially, from 
the center of the static cylinder toward the outside, at the bottom of each recessed wall in each 
tooth of the comb-like teeth on the inside surface at the base. The drink fluid is dissolved into 
small particles by a circulation cycle in which the application of shearing stress and crushing is 
repeated, whereby the high-speed rotation of the rotating blade wheel has a suctioning effect on 
the drink fluid housed inside the vessel such that the drink fluid is pulled under force to the 
center of the fixed cylinder and conveyed under pressure to the comb-like teeth on the inside 
surface at the base of the fixed cylinder by the shearing and crushing blades of the rotating blade 
wheel, while the particles of the drink fluid are subjected to the application of shearing stress, 
crushing, pulverization, and dissolution by the recessed and convex walls of the comb-like teeth 
at the peripheral end face of the shearing and crushing blades of the rotating blade wheel such 
that the drink fluid is discharged under pressure from the through-holes and rises until it is 
suctioned to the center of the fixed cylinder once again. 

When this is described using the working example in the drawing, a fixed cylinder 4 is 
open at the top, has comb-like teeth 3 on the inside surface of the base of a container 2, and has a 
motor 1 attached at the bottom, as well as through-holes 6 that allow the inside of fixed cylinder 
4 to communicate with outside part A and penetrate radially, from the center of fixed cylinder 4 
to the outside, at the bottom of each recessed wall 5 of each tooth of comb-like teeth 3 on the 
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inside surface at the base. A drive shaft 8 of motor 7* is inserted in the center at the base of fixed 
cylinder 4 and a rotating blade wheel 9 is anchored by engaging with fixed cylinder 4 at drive 
shaft 8 via a hub. Shearing and crushing blades 1 1 and 12 are disposed radially on this rotating 
blade wheel 9, each shearing and crushing blade is inclined in the direction of rotation, and these 
blades are further disposed so that they are alternately large and small. The large blades are 
formed such that the contact resistance surface of the drink fluid is increased and the small 
blades are formed such that the contact resistance surface of the drink fluid is reduced. 

Of course, the shearing and crushing surface between each recessed wall 5 and each 
convex wall 13 of comb-like teeth 3 on the inside surface at the base of the large blades is large 
and that of the small blades is small. 

The means for anchoring rotating blade wheel 9 to drive shaft 8 involve a key and a top 
shaft of the drive shaft 8 which is formed as a cone such that a conical axis hole 14 penetrates a 
hub 10 of rotating blade wheel 9 and this is anchored as needed and tightened using a top screw 
1 5 and a nut 16 without using a keyway or spline. 

A water seal is formed between drive shaft 8 and the base wall 17 of motor 1 by means of 
an oil seal 18 of an oil-sealed bearing 24. On the other hand, the drink fluid that flows down 
along the outside surface of drive shaft 8 is radiated out by a water diverting plate 19 anchored to 
drive shaft 8 in order to safely protect motor 1 . 

Container 2 is held by side supports 20 and 21 in such a way that it can be freely inclined 
by support shafts 22 and 23. 



* sic; motor 1? — Trnas. Note. 
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When the mixer is used, a drink fluid such as powdered milk and water is introduced into 
the inside of container 2, and when motor 1 is turned on and rotating blade wheel 9 is rotated at 
high speed by drive shaft 8, the drink fluid on the inside is pulled under force to the center of 
fixed cylinder 4. This is the result of the suctioning force produced by the high-speed rotation of 
rotating blade wheel 9. The drink fluid that has been pulled in by rotating blade wheel 9 is 
subjected to shearing stress, crushing, pulverization and dissolution by shearing and crushing 
blades 1 1 and 12 and each recessed wall 5 and each convex wall 13 of comb-like teeth 3 on the 
inside surface of fixed cylinder 4, the fluid is reduced to microparticles, and the product is 
discharged from each through-hole 6 toward the outside A as shown by the arrow in Figure 1*. 
As a result, the fluid rises and once it reaches a predetermined height (the fluid level), the fluid is 
pulled down again by the suctioning force of the rotation of the rotating blade wheel and is 
forced to the center of the fixed cylinder 4 where it is subjected to shearing stress, crushing, 
pulverization, and dissolution by rotating blade wheel 9 and comb-like teeth 3 on the inside 
surface of the fixed cylinder 4, the fluid is reduced to microparticles, and the product is 
discharged. 

Thus, a circulation cycle of suctioning, application of shearing stress, crushing, 
pulverization, and dissolution of the drink fluid is repeatedly continued until the drink fluid is 
reduced to microparticles, and a uniform drink fluid of microparticles can be obtained efficiently 
in a short amount of time. High temperature is not generated by mechanical abrading during this 
operation and there is therefore no chance of the solute quality being altered. 



* This does not seem to be indicated in the figure— Trans. Note. 
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Claims 

A food cutting mixer, having a fixed cylinder, formed on the bottom of a container 
holding a beverage, wherein the cylinder is open at the top, has comb-like teeth formed on the 
inside surface at the base of the vessel, and is anchored virtually horizontally, wherein a rotating 
blade wheel having shearing and crushing blades is inserted into an inner side of the fixed 
cylinder and is disposed near the inside peripheral surface of the comb-like teeth on the inside 
surface such that the blades are disposed radially and inclined toward the direction of rotation, 
and discharge holes that allow the fixed cylinder to communicate with the outside are disposed, 
radiating out from the center of the fixed cylinder, in the bottom section of recessed walls of the 
comb-like teeth on the inside surface of the fixed cylinder. 
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Figure 1 




Figure 2 
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Figure 4 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the mounting structure of the thermostat 
which can make uniform especially sealing surface pressure of a seal gasket about the 
mounting structure of the thermostat which controls the temperature of engine cooling water. 
[0002] 

[Description of the Prior Art] In water cooled engine, in order to maintain the temperature of 
cooling water at required temperature, the thermostat is formed. It will open a waterway and 
the inside of an engine warm will control the flow to a radiator, if the waterway to a radiator 
is closed, circulating water temperature rises and a thermostat reaches a predetermined 
temperature. As an example of the advanced technology about the mounting structure of a 
thermostat, JP,5-47359,U is known, for example. 

[0003] Drawing 5 shows the mounting structure of the conventional thermostat. In drawing 5 , 
1 shows the cylinder head. The cooling water passage 2 is formed in the cylinder head 1 . The 
thermostat 4 is arranged in the inflow hole 3 which carries out an opening to the cylinder head 
surface of the cooling water passage 2. The flange 5 which bulges in the method of the 
outside of a radial direction is formed in the thermostat 4. The seal gasket 6 is formed in the 
periphery of the flange 5. The thermostat housing 7 which consists of resin is formed in the 
periphery of the seal gasket 6. The thermostat housing 7 is concluded by the cylinder head 1 
with two or more bolts 8 inserted in the boss section 7a. The hose (graphic display 
abbreviation) prolonged from a radiator (graphic display abbreviation) is connected to the 
thermostat housing 7. The seal gasket 6 provided in the peripheral part of the thermostat 4 is 
stuck to the cylinder head 1 and the thermostat housing 7 by bolting of the bolt 8. 
[0004]In the mounting structure of the thermostat of drawing 5 , if the temperature of cooling 
water becomes high, the valve element 4a of the thermostat 4 will move, and the cooling 
water W cooled with the radiator will be led in the thermostat housing 7 via a hose. The 
cooling water W led in the thermostat housing 7 flows into the cooling water passage 2 of the 
cylinder head 1 via the waterway of a large number located directly under the valve element 
4a of the thermostat 4. Since the seal gasket 6 is arranged, the leakage of the cooling water 
from between the cylinder head 1 and the thermostat housing 7 is prevented by the periphery 
of the flange 5 of the thermostat 4. 
[0005] 

[Problem(s) to be Solved by the Invention]However, the following problem existed in the 
mounting structure of the thermostat shown in drawing 5 . Since rigidity is inferior in the 
thermostat housing 7 made of resin compared with metal, in the partial conclusion by the boss 
section 7a located in the outside of the seal gasket 6, sealing surface pressure becomes uneven 



and there is a problem that cooling water leaks outside. If it is going to give uniform planar 
pressure to the seal gasket 6, the great stress by bolting of the bolt 8 must be given to the 
attachment boss section 7a of the thermostat housing 7. Therefore, in the boss section 7a of 
the thermostat housing 7, the creep which is a fault of resin by stress concentration arises, and 
the leakage of cooling water arises due to the fall of sealing surface pressure. 
[0006]There is the purpose of this invention in providing the mounting structure of the 
thermostat which can make sealing surface pressure of a seal gasket uniform, preventing 
creep generating of the thermostat housing made of resin. 
[0007] 

[Means for Solving the Problem]The mounting structure of a thermostat concerning this 
invention for attaining this purpose is as follows. It is the mounting structure of a thermostat 
which attaches to a cylinder head thermostat housing made of resin in which a thermostat is 
arranged via a seal gasket, The 1st flange to which a seal gasket which is prolonged in a hoop 
direction and contacts said thermostat housing with said cylinder head outside is attached is 
formed, The 2nd flange that is prolonged in a hoop direction and contacts said thermostat with 
an inner surface of the 1st flange of thermostat housing is formed, Mounting structure of a 
thermostat forming a tapped hole formed in a wall of a cooling water passage of a cylinder 
head, and a bolt to screw focusing on the radial direction of a thermostat. 
[0008] 

[Function] In the mounting structure of the thermostat concerning this invention, the 2nd 
flange of a thermostat contacts the inner surface of the 1st flange in thermostat housing in the 
state where the thermostat has been arranged at the thermostat housing made of resin. If the 
bolt of a thermostat is made to screw in the tapped hole of the cooling water passage of a 
cylinder head in this state, thermostat housing will move to the cylinder head side, and the 
seal gasket attached to the outside surface of the 1st flange will stick only the part into which 
the bolt was thrust on the surface of a cylinder head. The bolt is formed focusing on the radial 
direction of a thermostat. 

Since the 2nd flange is also prolonged in the hoop direction, a seal gasket can be uniformly 
pressed over the perimeter. 

Therefore, even if it does not bind thermostat housing tight so that creep arises, sealing 

surface pressure of a seal gasket can be made uniform, and it becomes possible to prevent the 

leakage of cooling water certainly. 

[0009] 

[Example] 

1st example drawing 1 thru/or drawing 3 show the mounting structure of the thermostat 
concerning the 1st example of this invention. In drawing 1 , 20 shows the cylinder head. The 
cooling water passage 21 is formed in the cylinder head 20. the inflow hole 22 which carries 
out an opening to the cylinder head surface 20a of the cooling water passage 21 ~ the 
thermostat 24 — ****** — having --**** . The inside of an engine warm closes the waterway 
to a radiator (graphic display abbreviation), the thermostat 24 will open a waterway, if 
circulating water temperature rises and reaches a predetermined temperature, and it has a 
function which controls the flow to a radiator. 

[0010]The thermostat 24 has the 2nd flange 25 and housing 26, as shown in drawing 2 . The 
2nd flange 25 and housing 26 comprise [ both ] a metallic member. At this example, the 2nd 
flange 25 and housing 26 may consist of one member, although joined. The 2nd flange 25 is 
formed in the closed-end vessel shape in which one side carries out an opening. The 2nd 
flange 25 comprises the bottom wall 25a which bulges in the method of the outside of a radial 
direction, and is prolonged in a hoop direction, and the peripheral wall 25b which is located in 
the peripheral part of the bottom wall 25a, and is prolonged in a hoop direction. The valve 
element 27 is arranged inside the peripheral wall 25b of the 2nd flange 25. ** 29 with which 



the wax 28 is enclosed is formed in the housing 26. the rod 30 movable [ ** 29 ] to shaft 
orientations -******__ having --****. Another side of the rod 30 is connected with the 
valve element 27 arranged at the 2nd flange 25 side. The sealing member 3 1 which carries out 
the seal of the crevice between the housing 26 and the rod 30 to the housing 26 is arranged. 
[001 ljlnside the peripheral wall 25b of the 2nd flange 25, the spring 32 which energizes the 
valve element 27 to shaft orientations is formed. The waterway 33 of a large number which 
pass cooling water is formed in the bottom wall 25a of the 2nd flange 25. The stepped surface 
25c to which the valve element 27 can be stuck is formed in the inner surface side of the 
bottom wall 25a. The tabular member 34 which consists of metallic members is formed in the 
axial end of the peripheral wall 25b of the 2nd flange 25. The tabular member 34 is joined to 
the peripheral wall 25b by welding. The engagement part 35 with which a tool (graphic 
display abbreviation) can engage is formed in the tabular member 34. Although the 
engagement part 35 is carrying out the same shape as a bolt-head part in this example, if a tool 
can be engaged, it will not be limited to this. The metal bolts 36 are attached to the axial edge 
face of the housing 26. The engagement part 35 and the bolt 36 are arranged on the same line 
as the center line A which passes along the radial center of the thermostat 24. 
[0012]The thermostat 24 is arranged in the thermostat housing 40 made of resin. The 
thermostat housing 40 is formed approximately cylindrical. The thermostat housing 40 is 
constituted from the peripheral wall 42, reams, by the peripheral part of the 1st flange 41 that 
bulges in the method of the inside of a radial direction, and is prolonged in a hoop direction, 
and the 1st flange 41. The retention groove 44 which extends in a hoop direction is formed in 
the outside surface 41a of the 1st flange 41. The retention groove 44 is equipped with the seal 
gasket 45 prolonged in a hoop direction. The 2nd flange 25 of the thermostat 24 is in contact 
with the inner surface 41b of the 1st flange 41 . The peripheral part and the seal gasket 45 of 
the 1st flange 41 and the 2nd flange 25 are set radially, and are mostly located in homotopic. 
The hose 46 prolonged from a radiator (graphic display abbreviation) is connected to the 
upstream end of the thermostat housing 40. 

[0013]The tapped hole 50 is formed in the wall 21a of the cooling water passage 21 of the 
cylinder head 20. The tapped hole 50 is arranged at the inflow hole 22 and the position which 
counters. The bolt 36 of the thermostat 24 is screwed in the tapped hole 50. The thermostat 
housing 40 approaches the cylinder head 20 by screwing of the tapped hole 50 and the bolt 
36, and the seal gasket 45 sticks it with the cylinder head surface 20a. 

[0014]Below, the operation in the 1st example is explained. When attaching the thermostat 24 
of drawing 2 t o the cylinder head 20 side, the thermostat 24 is first inserted inside the 
thermostat housing 40, and attachment by the thermostat 24 and the thermostat housing 40 is 
performed. Where attachment of the thermostat 24 to the thermostat housing 40 is completed, 
the 2nd flange 25 contacts the 1st flange 41 of the thermostat housing 40. Next, a tool 
(graphic display abbreviation) is made to engage with the engagement part 35 of the 
thermostat 24 in this state, the thermostat 24 is rotated to the circumference of an axial center, 
and the bolt 36 is made to screw in the tapped hole 50 of the cylinder head 20. Thereby, the 
thermostat housing 40 moves to the cylinder head 20 side, and the seal gasket 45 attached to 
the 1st flange 41 sticks only the part into which the bolt 36 was thrust to the cylinder head 
surface 20a. 

[0015]The bolt 36 is formed focusing on the radial direction of the thermostat 24. 
Since the 2nd flange 25 is also prolonged in the hoop direction, the seal gasket 45 can be 
uniformly pressed over the perimeter via the 1st flange 41 . 

Since the 1st flange 41 of the thermostat housing 40 is pressed by the 2nd flange 25 from right 
above, the bending deformation by the bell and spigot of the bolt 36 is not produced, either, 
and the stress concentration to the 1st flange 41 is avoided. Since the rigidity of shaft 
orientations is high, the peripheral wall 25b of the 2nd flange 25 that presses the 1st flange 41 



acts uniformly [ the clamp capacity with a bolt ] to the perimeter of the seal gasket 45. 
Therefore, even if it does not bind the thermostat housing 40 tight so that creep arises, sealing 
surface pressure of the seal gasket 45 can be made uniform, and it becomes possible to 
prevent certainly the leakage of the cooling water W from between the cylinder head 20 and 
the thermostat housing 40. 

[0016]the inflow hole 22 which carries out the opening of the thermostat 24 to the cylinder 
head surface 20a of the cooling water passage 21 as shown in drawing 1 — ****** — having - 
-****-- since ~ if circulating water temperature rises and a predetermined temperature is 
reached, the valve element 27 will separate from the stepped surface 25c by the thermal 
expansion of the wax 28, and let the waterway 33 be open. Thereby, the cooling water W 
cooled with the radiator (graphic display abbreviation) is led in the thermostat housing 40 via 
the hose 46, and flows into the cooling water passage 21 of the cylinder head 20 from the 
waterway 33 of the thermostat 24. Although this example showed the case of the inlet into 
which cooling water flows toward the cylinder head 20 from a radiator, in the case of the 
outlet which pours cooling water toward a radiator, the flow of the cooling water W serves as 
the arrow direction of drawing 1 , and for reverse from the cylinder head 20. 
[0017]2nd example drawing 4 shows the mounting structure of the thermostat concerning the 
2nd example of this invention. The cooling water passage 61 is formed in the cylinder head 60 
in drawing 4 . the inflow hole 62 which carries out an opening to the cylinder head surface 60a 
of the cooling water passage 61 - the thermostat 64 ~ ****** -- having ~ **** , The 
thermostat 64 has the 2nd flange 65 and housing 66. The 2nd flange 65 bulged in the method 
of the outside of a radial direction, and is prolonged in the hoop direction. The waterway 
which is not illustrated is formed in the 2nd flange 65. The wax (graphic display abbreviation) 
is enclosed in the housing 66. 

The rod 67 moves to shaft orientations by expansion and contraction of a wax. 
The valve element 68 is formed at the tip of the rod 67. The valve element 68 is stuck to the 
stepped surface 69, when the rod 67 develops, and it intercepts the cooling water passage 61 
and the inflow hole 62. 

[0018]The thermostat 64 is arranged in the thermostat housing 70 made of resin. The 
thermostat housing 70 is formed approximately cylindrical. The thermostat housing 70 is 
constituted from the peripheral wall 72, reams, by the peripheral part of the 1st flange 71 that 
bulges in the method of the inside of a radial direction, and is prolonged in a hoop direction, 
and the 1st flange 71. The retention groove 73 is formed in the outside surface 71a of the 1st 
flange 71. 

The retention groove 73 is equipped with the seal gasket 75 prolonged in a hoop direction. 
The 2nd flange 65 of the thermostat 64 is in contact with the inner surface 71b of the 1st 
flange 71 . The periphery of the 2nd flange 65 of the thermostat 64 is equipped with the gasket 
76 for thermostats. 

[0019]Inside the thermostat housing 70, the flange 77 for maintenance which bulges in the 
method of the inside of a radial direction is formed. The 2nd flange 65 of the thermostat 64 is 
located between the 1st flange 71 and the flange 77 for maintenance. The thermostat housing 
70 is divided into two by the part of the flange 77 for maintenance in shaft orientations. 
A parting plane is welded after attaching the thermostat 64 to the 1st flange 71 side. 
The peripheral part and the seal gasket 75 of the 1st flange 71 and the 2nd flange 65 are set 
radially, and are mostly located in homotopic. The hose 78 prolonged from a radiator (graphic 
display abbreviation) is connected to the upstream end of the thermostat housing 70. 
[0020]The tapped hole 80 is formed in the wall 61a of the cooling water passage 61 of the 
cylinder head 60. The tapped hole 80 is arranged at the inflow hole 62 and the position which 
counters. The bolt 81 inserted focusing on the radial direction of the thermostat 64 is screwed 
in the tapped hole 80. The head 81a of the bolt 81 is being engaged the 2nd flange 65 side. 



The thermostat housing 70 approaches the cylinder head 60 by screwing of the tapped hole 80 
and the bolt 81, and the seal gasket 75 sticks it with the cylinder head surface 60a. 
[0021]Below, the operation in the 2nd example is explained. Where attachment of the 
thermostat 64 to the thermostat housing 70 is completed, the 2nd flange 65 contacts the 1 st 
flange 71 of the thermostat housing 70. A tool (graphic display abbreviation) is made to 
engage with the head 81a of the bolt 81 inserted in the thermostat 64 in this state, the bolt 81 
is rotated to the circumference of an axial center, and the thread part of the bolt 81 is made to 
screw in the tapped hole 80 of the cylinder head 60. Thereby, the thermostat housing 70 
moves to the cylinder head 60 side, and the seal gasket 75 attached to the 1st flange 71 sticks 
only the part into which the bolt 81 was thrust to the cylinder head surface 60a. 
[0022]The bolt 81 is formed focusing on the radial direction of the thermostat 64. 
Since the 2nd flange 65 is also prolonged in the hoop direction, the seal gasket 75 can be 
uniformly pressed over the perimeter. 

Therefore, even if it does not bind the thermostat housing 70 tight so that creep arises, sealing 
surface pressure of the seal gasket 75 can be made uniform, and the leakage of the cooling 
water from between the cylinder head 60 and the thermostat housing 70 is prevented certainly. 
[0023] 

[Effect of the Invention] According to the mounting structure of the thermostat concerning this 
invention, the following effect is acquired. 

(1) The 1st flange to which the seal gasket which is prolonged in a hoop direction and 
contacts the thermostat housing made of resin with a cylinder head outside is attached is 
formed, The 2nd flange that is prolonged in a hoop direction and contacts a thermostat with 
the inner surface of the 1 st flange of thermostat housing is formed, Since the tapped hole 
formed in the wall of the cooling water passage of a cylinder head and the bolt to screw were 
formed focusing on the radial direction of a thermostat, a seal gasket can be uniformly pressed 
over the perimeter. Therefore, even if it does not bind the thermostat housing made of resin 
tight so that creep arises, sealing surface pressure of a seal gasket can be made uniform. As a 
result, initial sealing nature and the sealing nature at the time of many years past can improve 
substantially, and the leakage of cooling water can be prevented certainly. 

(2) Thermostat housing can be miniaturized while the mark of a bolt are reducible compared 
with the structure which carries out the boss section which bulges in the radial direction of 
thermostat housing like a device before with a bundle with two or more bolts, since the bolt is 
arranged focusing on the radial direction of a thermostat. 
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